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BUMPER BEAM AND A VEHICLE WITH
SUCH A BEAM

TECHNICAL FIELD OF THE INVENTION

This 1nvention relates to a bumper beam of high-strength
steel, comprising a hat profile with a cover. The invention
relates also to a vehicle having such a beam.

TECHNICAL BACKGROUND

Nowadays, bumper beams for passenger cars are usually
in high-strength steel and they are usually covered by an
outer plastic fascia and therefore, they need not be aestheti-
cally attractive. Therefore, they can be manufactured solely
with regard to desired function, but they must be adapted to
the space available. The front bumper beam must be adapted
to the fact that the vehicle normally has a centrally posi-
tioned radiator. The bumper beam should also have as low
a weight as possible.

OBJECT OF INVENTION

It 1s an object of the invention to provide a bumper beam
that takes up a high energy relative to 1ts weight and that
lengthens the vehicle as little as possible. This 1s fulfilled
generally by a beam that has a central portion (22) with
lower profile than the side portions (20,21) and, unlike the
side portions, this lower central portion (22) has a reinforce-
ment in the form of a bent edge (23,24) on at least one of the
side flanges (14,15) of the hat profile, said edge being bent
towards the cover.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top plan view of a bumper beam according to
the 1nvention.

FIG. 2 1s a view of the beam seen as indicated by the
arrows 2-2 1 FIG. 1.

FIGS. 3 and 4 are transverse sections at a larger scale
taken along lines 3-3 and 4-4, respectively, in FIG. 1 and
they show a cover that 1s omitted in FIGS. 1 and 2.

FIG. 5 1s a top plan view of a modified bumper beam, also
according to the mvention.

FIG. 6 1s a view of the beam seen as indicated by the
arrows 6-6 in FIG. 5.

FIGS. 7 and 8 are transverse sections at a larger scale
taken along lines 7-7 and 8-8, respectively, in FIGS. 5 and
6 and they show a cover that has been omitted 1n FIGS. § and
6.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED AND PREFERRED
EMBODIMENTS OF THE INVENTION

The bumper beam 1illustrated 1n FIGS. 1-5 has a hat profile
with a central flange 11 and two webs 12,13. The webs end
in side flanges 14,15. The webs have deformation triggers 1n
the form of “folds” 16,17, which initates a deformation
course that provides for the greatest possible energy absorp-
tion. The central tlange and the two webs form the crown of
the hat profile but the crown can be more rounded than
illustrated. The hat profile has a cover 10 that makes a closed
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proflle of the beam, preferably a closed profile along the
entire hat profile. The cover 10 1s not shown on 1n the FIGS.
1 and 2.

The bumper beam 1s bow-formed and FIG. 1 shows the
bumper beam mounted as a front bumper with the central
flange 11 of its side portions 20,21 fastened to the side rails
18,19 of the vehicle so that the open side of the beam faces
outwards from the vehicle. The bumper beam 1s fastened to
a supporting portion of the vehicle, for example directly to
the side rails as shown or fastened to the side rails through
intermediate crash boxes.

The hat profile has its greatest profile height at 1ts side
portions 20, 21 as shown i FIG. 4 and 1t has a central
portion 22 with lower profile height, that 1s, with lower webs
12, 13 as shown 1n FIG. 3. At the ends outside the fastening
to the side rails, the profile height 1s again reduced since the
side flanges have an even bow form. The side flanges 14, 15
are wider at central portion 22 than at the side portions and
they have their edges 23, 24 bent 1n the direction away from
the cover. These bent edges reinforce the central portion 22.
The side tflanges extend in an even bow whereas the central
flange 11 has four bends 25-28 and a central relatively
straight portion 29 so that the bumper beam makes room for
the radiator of the vehicle behind this straight portion 29.
The design of the bumper beam makes the steel of the beam
deform 1n a way that provides an eflective energy absorption
in a crash and reduces the weight of the beam as compared
with bumper beams with other designs.

FIGS. 1-4 show a symmetric bumper beam and FIGS. 5-8
show a modified asymmetric bumper beam. The reference
numerals are the same 1n both embodiments of the invention
and the embodiment of FIGS. 5-8 1s described only for the
parts that differ from the embodiment of FIGS. 1-4. For the
other parts, see the description of FIGS. 1-4.

The bumper beam according to FIGS. 5-8 has 1ts central
flange 11 narrower so that the upper web 13 1s withdrawn 1n
the central portion as 1s best 1llustrated in FIG. 6. The lower
side flange 14 1s substantially straight horizontally whereas
the upper side flange bends downwardly from the side
portions 20,21 towards the central portion 22. This with-
drawal may be necessary 11 the bonnet 1s very low and the
symmetrical bumper beam will not provide for a air intake
above the bumper beam. Nowadays, most of the air to the
radiator passes below the bumper beam but an additional air
passage 1s often required also above the bumper beam.

When the bumper beam i1s asymmetric 1n this way, the
deformation will not be symmetric and a bent edge on the
lower side flange 14 would not add much to the energy
absorption. The upper side tlange 15 has its bent edge 24
whereas the lower side tlange therefore has no such bent
edge. In certain cases, however, one may choose to have a
bent edge on both side flanges or only on the lower one.

The hat profile of the bumper beam may suitably be
manufactured by the press hardening method 1 which a
blank of a hardenable steel, for example boron steel, 1s hot
stamped 1n cooled tools and hardened while remaining in the
tools with the tools as fixture. Very high strength, for
example a yield point of at least 1000 MPa or even up to
1500 MPa, can be reached. The hat profile may also be cold
formed 1n high-strength cold forming steel but as high
strengths can then usually not be reached. However, yield
points of over 500 MPa can be reached.

The mvention claimed 1s:

1. A bumper beam of high strength steel comprising a hat
profile (11-15) with a cover (10),

characterised in that the beam has a central portion (22)

with a lower height profile than side portions (20, 21)
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when viewed 1n cross section and, unlike the side
portions, substantially only the lower central portion
(22) has reinforcement 1n the form of a bent edge (23,
24) on at least one si1de flange (14, 15) of the hat profile,
said edge being bent away from the cover.

2. A vehicle having a front bumper beam mounted with
side portions (20, 21) on side rails (18, 19) of the vehicle, the
bumper beam comprising a hat profile (11-15) with a cover
(10), the cover facing forwards,

characterised 1n that the beam has a central portion (22)

with a lower height profile than side portions (20, 21)
when viewed 1n cross section and, unlike the side
portions, substantially only the lower central portion
(22) has reinforcement in the form of a bent edge (23,
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24) on at least one side flange (14, 15) of the hat profile,
said edge being bent away from the cover.

3. A vehicle according to claim 2, characterised 1n that a
lower one (14) of the side flanges 1s straight horizontally
whereas an upper one (15) of the side flanges i1s bent
downwardly from the side portions (20, 21) towards the
central portion (22) by a crown (11-13) being thinner in the
central portion than in the side portions.

4. A vehicle according to claim 3, characterised 1n that the
upper side flange (15) has a bent edge (24) whereas the
lower side flange (14) has no such bent edge.
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